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sure of the airbag can be controlled according to
whether the occupant is strapped in or not, the gas
generator of the airbag possesses a heater which
switches on when the belt is not fastened and which is
intended for increasing the inflation pressure which can
be generated.

4 Claims, 1 Drawing Sheet
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RESTRAINING SYSTEM FOR OCCUPANTS OF A
MOTOR VEHICLE

BACKGROUND AND SUMMARY OF THE
INVENTION

The invention relates to a restraining system for occu-
pants of a motor vehicle, with an inflatable airbag
which 1s assigned to the occupant in combination with a
safety belt and which, in the event of an accident to the
motor vehicle, is automatically inflated by means of a
gas generator with pressure controllable in dependence
on the fastening state of the belt.

A corresponding restraining system is known from
German Published Application No. 4,032,757. Here,
inflation pressure of an airbag serving as an impact-pro-
tection cushion for a motor-vehicle occupant is con-
trolled in dependence on the fastening state of a safety
belt by means of two separately activatable gas genera-
tors.

It is known from German Patent Specification
3,413,768 to make the gas generator of an airbag two-
stage, in the event of an accident the first stage being
ignited at a relatively low impact speed of the vehicle,
whilst the ignition of the second stage takes place only
at a higher impact speed. In this way, the airbag is in-
flated comparatively weakly at a lower impact speed
and to a greater extent at a higher impact speed.

A further restraining system with an airbag is known
from German Published Application No. 3,702,825, and
in this, in the event of an accident, the gas generator of
the airbag is already ignited at a relatively low impact
speed, if the particular occupant has not fastened the
safety belt. In contrast, with the belt fastened, the igni-
tion of the gas generator takes place only at an increased
impact speed.

It s known from German Patent Specification
2,120,043 to maintain the gas generator at a substantially
constant operating temperature by means of heating, so
that the inflation pressure of the airbag has a value
which can be reproduced with particular accuracy.

An object of the invention 1is, in a restraining system
of the type mentioned in the introduction, to guarantee
in an especially simple way in terms of construction
that, in the event of an accident, the airbag is inflated
differently, depending on whether the particular occu-
pant has fastened the safety belt or not.

‘This object is achieved according to the invention in
that the gas generator possesses a heater which switches
on only when the belt is not fastened.

The invention is based on the generally known fact
that the airbag should be inflated with reduced pressure
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only when the particular occupant has fastened the

safety belt, in order as far as possible to avoid the risk of
minor facial injuries which can occur when the occu-
pants head strikes the airbag. On the other hand, it is
necessary to guarantee that the airbag is inflated with
increased pressure if the occupant has not fastened the
belt; for in this case, sufficient safety of the occupant
can be guaranteed only by means of increased pressure
and possible minor facial injuries must be allowed for.

In order to guarantee the mode of operation of the
airbag or gas generator which differs according to the
use of the belt, the invention makes use of the fact that
the inflation pressure of the airbag clearly depends on
the temperature of the gas generator. Now according to
the invention, this effect, which has been disturbing in
previous airbag systems, is utilized for controlling the
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inflation pressure, by providing for a heater which re-
mains switched off when the belt is fastened and is
switched on when the belt is not fastened, so that a
reduced inflation pressure is guaranteed in the first in-
stance and an increased inflation pressure in the second
instance.

In an embodiment which i1s expedient in terms of
construction, the safety belt has a belt buckle which is
coupled to a switch which then itself switches on the
heater when the belt is not locked in the belt buckle and
switches off the heater when the belt is locked in the
belt buckle.

The switch 1s expediently arranged in series with an
operating switch of the vehicle engine, so that the
heater can be switched on by the switch only when the
vehicle engine is running.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The single drawing FIGURE shows a schematic
vertical longitudinal section through a passenger car
having the restraining system according to the inven-
tion.

DETAILED DESCRIPTION OF THE
DRAWINGS

An occupant 3 occupying a front seat 1 of a passenger
car 2 is safeguarded, on the one hand, by a safety belt 4
and, on the other hand, by an airbag 5 which, in the
event of an accident, 1s inflated automatically by means
of a gas generator 6. The corresponding control of the-
gas generator 6 takes place via an acceleration sensor
(not shown) or the like which is arranged on the passen-
ger car 2.

The gas generator 6 possesses an electrical heater 7
which is switched on and off by means of a switch 8
coupled to the belt buckle 9 of the safety belt 4 in such
a way that the heater 7 is switched on when the belt 4
1s not locked in the belt buckle 9 and is switched off
when the belt 4 is locked in the belt buckle 9.

The inflation pressure of the airbag 5 which can .be
generated by the gas generator 6 is varied by the heater
7, that is to say the inflation pressure is increased when
the heater 7 is switched on, whereas only a reduced
inflation pressure can be obtained when the heater 7 is
not switched on.

This can guarantee that, with the belt 4 fastened, in
the event of an accident the airbag 5 is inflated only
with reduced pressure, as is desired. In contrast, if the
belt 4 has not been fastened, the airbag 5 works with
increased inflation pressure, such as is necessary for an
occupant 3 who is not strapped in, in order to guarantee
his safety to a sufficient degree.

The switch 8 can be arranged electrically in series
with an operating switch 10 (ignition lock), as schemati-
cally depicted by circuit C, by means of which the
engine of the vehicle is switched on and off. This guar-
antees that, in the appropriate switching position of the
switch 8, the heater 7 can be activated only with the
vehicle engine switched on or the engine ignition
switched on.

Although the invention has been described and illus-
trated 1n detail, it is to be clearly understood that the
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same 1s by way of illustration and example, and is not to
be taken by way of limitation. The spirit and scope of
the present invention are to be limited only by the terms
of the appended claims.

We claim:

1. Restraining system for an occupant of a motor

vehicle comprising:

a selectively fastenable safety belt,

an inflatable airbag,

a gas generator connected to and opening into the
airbag for automatically inflating the airbag in the
event of an accident activating an acceleration
sensor which triggers the gas generator,

a selectively operable heater disposed at the gas gen-
erator for heating the gas generator to increase
airbag inflation pressure generated by the gas gen-
erator when the heater is on as compared to when
the heater is off, and

a control switch disposed in a circuit supplying elec-
tricity to the heater independent of the acceleration
sensor, said control switch being coupled to the
safety belt so as to operate the heater to heat the
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gas generator only when the safety belt is not fas-
tened, thereby assuring increased airbag inflation
pressure in the event of an accident when the seat-
belt is not fastened as compared to when the seat-
belt is fastened.

2. Restraining system according to claim 1, wherein
the safety belt includes a belt buckle which is coupled to
the control switch such that the control switch operates
the heater when the belt is not locked in the belt buckle
and shuts off the heater when the belt is locked in the
belt buckle.

3. Restraining system according to claim 2, wherein
the control switch is connected in series with an operat-
ing ignition switch for a vehicle engine such that the
heater can be switched on only with the vehicle engine
ready for operation.

4. Restraining system according to claim 1, wherein
the control switch is connected in series with an operat-
ing ignition switch for a vehicle engine such that the
heater can be switched on only with the vehicle engine

ready for operation.
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